Introduction
We investigate the asymptotic form of three linearly independent solutions of the third-order differentialy equation ( 1 . 1 ) (q(qy')')'+ py'+ ry = 0 as χ -> oo, where χ is the independent variable and the prime denotes -
dx '
The coefficients q, r are nowhere zero in some interval [a, oo). In the case of q = 1, (1.1) reduces to the equation where β, η,A, and Β are real constants not equal to zero, then the conditions (i), (ii) are satisfied for (1.5) 7 + 3 >0, 7 -2/? -1 > 0.
In this paper we obtain the asymptotic results for (1.1) extending those of [8] . Similar classes of third-order differential equations have also been investigated in [1] , [2] and [9] . Here we shall use the recent asymptotic theorem of Eastham [4] (section 2) to obtain the asymptotic results for (1.1).
The general method
We write (1.1) in a standard way [6] Then, by (2.6) and (2.7),
where detT = 5 λ /Ι(λ 2 -λι)(λ 3 -λχ)(λ 3 -λ 2 ). By (2.3), the transformation
From (2.6)-(2.8) we obtain T~lT' = (tifc), where
for k = 1,2,3. Now we need to work out (2.12)-(2.14) in terms of r, s,p in order to determine (2.10) and then (1.1).
The matrices A and
T~lT' In our analysis, we impose a basic condition on coefficients r, s,p as follows: (3.1) r and s are nowhere zero in some interval [a, oo); putting
we also require that
Now, solving the characteristic equation (2.5) as in [1] , we obtain
Thus Ai,A2,A3 have the same value as χ -> oo, in contrast with [1], where λ3 is large compared to λι,λ2· By (3.4), we have for k = 1,2,3
Here è'k can be obtained as in [1] , by substituting from (3.4) into (2.5) and differentiating, to get Proof. As in [1] we can apply to (3.13) the Eastham asymptotic theorem [4] (section 2) provided only that Λ, R satisfy the assumptions of that theorem. According to (3.11), (3.12), we first require that = o(r3s~s) as χ -+ oo (cf. (2.1) in [4] ). This requirement is implied by (4.1). We also require that
2) in [4] ). Also the eigenvalues μι,μ2,μ3 of A+R\ by (1.6.36) from [5] are of the form Hence, by (3.3), (4.2), (4.3), the dichotomy conditions I-II in Levinson's theorem [4] , [7] holds. Since (3.13) satisfies all the conditions of Eastham [4] , it follows that, as χ -> oo, (3.13) has three linearly independent solutions,
Zk(x) = {ek + o(l)}exp\(xk(t)-^e(t)\dt,
where ek is the unit vector with A;-element equal to unity. Now we return to Y by means of (2.6), (2.7), (2.9). By taking the first component on each side of (2.9), carrying out the integration ofand using (3.13), we obtain the asymptotic formula (4.4) after an adjustment of a constant coefficient .
The dichotomy condition (4.2)
In ( 
